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r (2) Quiet fusion or "clearing" stage, lasting about ten minutes,
during which the rest of the silicon and manganese and a
further quantity of phosphorus are removed.

(3)  Tlw boil, which lasts nearly half an hour, during which the
greater part of the carbon is eliminated, together with a further
quantity of phosphorus.

(4)  Sailing up stage, which occupies some twenty minutes,
and by which time the purification, except as regards the removal
of slag, has practically ceased.

1.  The furnace having been suitably prepared, and hot from a
previous heat, the pig iron is charged as before described; the
door is then closed, and the working opening in the bottom of
the door covered with an iron plate and rendered as far as
possible air-tight by means of a little fine cinder thrown with
the shovel.    The fire is also made up, and heating proceeds for
some twenty minutes, by which time the top of the pig iron is
red-hot and the flux begins to soften.    The pigs are now turned
so as to heat them more uniformly and the door is again closed;
in a few minutes the iron begins to melt3 and if carefully watched
may be seen to trickle down into the cinder in drops.    The work-
man now introduces an iron rod, stirs up the mass, and brings
up any pieces of iron which have not completely melted, and
which might otherwise remain covered and take longer to melt.
When the whole is thoroughly fluid and well mixed the melting
down stage is finished.

2.  One of the workmen, generally the underhand, now intro-
duces a bar which is bent at the end at right angles, and
so acts as a scraper or stirrer, and the whole charge is well
stirred and exposed to the action of the fettling and cinder,
*and also to some extent to the oxidising influence of the air.
The temperature is maintained as high as possible during this
stage.

The iron is thus thoroughly " cleared " or purified from silicon,
the point at which clearing is completed being judged by the
appearance of the charge, and upon the skill of the workman at
this stage much of the subsequent success depends.

3.  When the metal has cleared, and is in a state of tranquil
fusion, the next point is to bring on the " boil."    The puddler,
therefore, diminishes the draught, or "puts his damper down"
480 as to fill the furnace with a smoky flame and lower the tem-
perature.    In. some cases also the door is opened and water
thrown in at this stage, as this promotes rapid cooling and
supplies oxygen at the same time.    The metal being thus some-
what thickened, and being vigorously stirred daring the whole
time, becomes intimately mixed with the cinder; the carbon
is thus  oxidised,  producing   carbon   monoxide,  which  burns
in. blue flames as the bubbles of gas rise and  burst.     These
.flames are sometimes called " sulphur " or " puddlerJs candles w